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Abstract

In this article, the derivations of second type of algebra from the second class filiform Leibniz algebras of dimension derivation (n+ 2) is
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1. Introduction

Many mathematicians have actively studied the theory of Lie algebra
for years. J.-L. Loday was the first Mathematician who introduces
Leibniz algebra In (1993). Leibniz algebra is a generation of Lie
algebra, and it is very common that any associative algebra motivates
Lie algebra and Leibniz of algebras [x,y] = xy — yx. Actually, it was
J.-L. Loday who suggested this new notion of algebra, which was one
of the second class filiform Leibniz algebras. This paper discusses
the low dimension of algebras. It aims to get the basis of the space
Der(Ly,(D)). By discussing the table of algebra from dimension 5 to
16,this paper will also try to discover the basis of the derivation of
this algebra and the link between the algebra and its derivations.

2. Preliminary Results

Some definitions and essential results, needed in this paper are
prrsented.

Definition 2.1. (see[6]) An algebra L over a field K is called a
Leibniz algebra if its bilinear operation ., .] satisfies the following
Leibniz identity:

[x7 b)vzﬂ = [[x,y],z} - [[x,z],y], forany x,y,z € L.

in other word, all algebras are assumed to be over the fields of
complex numbers C. Now let L be a Leibniz algebra. We put:
L' =L, =X L] k> 1

Definition 2.2. (see[8]) A Leibniz algebra L is said to be nilpotent
if there exists s € N such that L' >DI* > --- D L5 =0.

Definition 2.3. (see[1]) A Leibniz algebra L is said to be filiform if
diml! =n—i,where n=dimLand?2 <i<n.

Definition 2.4. (see[7])
A k-linear transformation d of an algebra L is called a derivation of
Lif

d([x,y]) = [d(x),y] + [x,d(y)] forallx,y€ L.

The set of all derivations of an algebra L is denoted by Der(L).
We also, denote by Leibn the set of all (n+1)-dimensional filiform
Leibniz algebras. We now look at the following theorem from
(see[3])which splits the set of fixed dimension filiform Liebniz al-
gebras into three disjoint subsets.However we just take the result of
this theorem regarding only SLeib,, .

Theorem 2.1. Any (n+ 1)-dimensional complex filiform Leibniz
algebra L admits a basis eq,eq,- - ,e, called adapted, such that
the table of multiplication of L has the following forms, where non
defined products are zero:

[60760} - 627
lei,eol = eiv1, P€[2;n—1],
n
SLeib,,H = [60761} B i§3ﬁl €
le1,e1] = ven_1
[

f{)rﬁ3aﬁ47 e 7ﬁn7B € C
n—1
Lemma 2.1. [7] Let d € Der(Ly). In this case d = Y, d; where
i=0
dy € End(Ly) and dy(L;) C Liyy for i € [1;n].

Proof. Consider the natural filtration S; of the algebra L, It can be
easely seen from [ (see[7], Corollary 1)] that this filtration coincides
with the natural filtration of the algebra L,,. There for, Sy = @, L
and d(S;) C S; by [(see[7],Corollary 3)] So, -

d € RyZ'(Ly,Ly) implies di € End(Ly) and dy(L;) C Liyy-

This proves the lemma. O
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3. Algebra L,(Db) of the Second Class Filiform
Leibniz Algebras

We denote by L,(b) an algebra of second class filiform Leibniz
algebras, and it is defined by

leo, e0] = €2,
L,(b) = [ei,e0] = eiv1, i€ [2,n—1],
le1,e1] =en -

Where [n; m ]| denotes all integers between n and m. Tables (1),
(2) and (3) (see Appendix) presents the equation (dim Der), number
equation of derivation and dim Der of Algebra in Low dimension:
Remarks:

In this work, we add some points to give more information about our
study.

* A basis of Der(L, (b)) can be found and this will be the main
purpose of the next pages.

* Based on, dimDer (L, (b)) = n+2, n > 4 the dimension of Der
can be computed.

* According to Tables 1,2 and 3, we suggest that the number of
equations follows the rule:

(n+1)(n+2)
R

* In the next we will present some Lemma and proposition that
are the main task of our paper.

Number of equation =

n
Definition 3.1. Lern >4,X = Y, A;e; we denote by
i=0

X) = ilitl (e,')
i=0

where,
t1(eg) = ep,
t1(e1) = Fe1,

t(e) =

and we define dy such that

iej ,i€[2;n—1].

apeg, =0,

do(e[) = al%el 1= 17 (1)
o;iej, i€ [2,n].

Lemma 3.1. We have dy = ogt;.

Proof. Consider dy € Der(L,(b)) which is defined by where
o, 0, and @; i € [2,n] are parameters.

Consider the family of derivations
do([eisej]) = [do(ei),ej] + [eirdo(e;)],

We now look at the problem case by case.
repeatedly use algebra L, (b) and (1).

i,j=0,1,2,--- ,n—1.

In each case, we
* First Case: if (i, j) = (0,0)
then

do([eo; e0]) =

SO,

[do(eo),e0] + [eo,do(eo)]

do(e2) = [ €0, e0] + [eo, % €]
which implies

20063 = Qyex+ O en

thus

0 =q. ()

¢ Second Case: if (i, ) € ([2;n],0)
then
n n n
do([ Y. eise0]) = [do(Y ei),e0] + [ Y eirdo(eo)]
i=2 i=2 i=
so that,

n—1
do(Y eir1) =
i=2

which implies

Zateneo

ZetvaOeO
i=2

n—1 n—1

Z az+1 +1 et+1 Z eyl + Z Opeiri

i=2 i= i=

n—1 n—1
Y oici(i+ e =Y (ioi+a)eir
i=2 i=2
and so,
i+ 1) o =ioi+ o, i€ [2;n—1]. 3)
Ifi=2in3 then 303 =20p+ 09 By (2) we obtain
o3 =0 (C))]

If i=3 in 3 then 404 = 303 + 0 By (2 and 4) we obtain

oy =03 ©)
Similarly,
If i=n-1 in 3 then
(n)an = (n_ 1)(1,1,1 + 0
but g = o,
Thus,
Oy = Oy (6)

From (2),(4),(5)and (6) we obtain
Q=0 =03=04="=0. (@)
Thus
n—1
= d()(xo 60) +d0(),1 ey ) +d0(lz 62) + ; do()t[ e,-)

'Tz (0 er)

i=3

= Ao(ogeq) +A1(0 5 e1) +22 (0 er) +

n—1
=2o(oeg) +2Ai(ar5er)+ ;2 iri(0iei)

n—1
= 0‘0[3{) eo+ M % e1+ 'gz iAi e,-] by(7)
=0ty -

From this we have

n . .
t1(eq) = ep, tl(el)ziel and 11(e;) =ie;, i€[2;n—1]. (8)

from this we have our result O
Lemma 3.2. Consider dy € Der(L,(b)), k€ [1,n—2],n>3 such
that dy is defined by

N — A{)Qk, 1207 kEHLn]]a
dk(el) o { lieH,-,l, i€ [[Z,Vl—kﬂ. ©)
where Ay and A;, i € [1,n—k], are scalars.
Then di(eo) = ey ;o di(ed) = eig—1, i€ [2,n—K],

and k € [1,n—2].
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Proof. Consider the family of derivations

i([eire)]) = [di(ei), ej] + [ei di(e})].

Similarly, we calculate case by case.In which we repeatedly L, (a)
and (9).

Case 1:ifi=0,j =0 then

n—2 n—2

n—2
Y. di([eo,eo]) = [} di(eo),eo] +[eo, ) dileo)].
k=1 =1 k=1

Then

de 62

which implies

Z A()ekae()] +[eOa Z Aoek]

n—2 n—2
Y Meri1 =Y Aoery
k=1 k=1
to obtain
A = Ag. (10)
Case 2 : if(i,j) = ([1,n—1],0) and k€ [1,n—2], then
n—2n—1 n—1 n—1
Z ([ei, eo] —[Z de ei),eo) [Z ei,de(eo)}
k=1i=1 i=1 k=2
n—2n—2 —2n—1 — n—2
Y Y dileiyr) = Z Z/lek-&-z 1,€0) + Zeuzdk €o)]
k=1i=2 k=1 i=
n—2n—2
Y Y Aiileink) Zzlekﬂ 1,€0 +[Z€z,z7l(> ex)]
k=1i=1
—2n-2 —2n—2
Z Z Aipreipk = Z Z Ai ey
=1i=1 k=1i=1
Thus,
Air1 = A 1
From (11),
if i=2 then Z3=A4,
also,
if i=3 then A4=A3
similarly,
if i=n—1 then A, =21, ;.
From (10) and (11) this implies
=bh=B=.=k 1=k (12)
and hence,
n n
dk('zooc,-e,») :dk(aoeo)—I—dk((Z] 61)+‘22dk(aj€,’)
i= i=
n
=op(Aoex) + ):zli(ai exti—1) by(9)
i=
n—k
= ap(Aoex+ .):2 Aierti)  by(7).
i=
Thus,
di(eo) = ex and di(e;) = exqjyi € [2,n—k]. (13)

Thus we have our result. O

Lemma 3.3.
n
Let X = Z lie,-
i=0
Then, t,(X) = Y7 Aitz(e;), where §leq and & is the Kronecker
symbol.

Proof. Consider d,,_| € Der(Ly(a)) where d,,_ is defined by

Toen, i1=0
dn_l(e,-):{ 0¢n .

0, i#0 (14

for scalar 7.
Consider the family of derivations

dy—1(lei,ej]) =
Case 1 :

[dn—1(ei),ej]+ [ei,dp_1(e;)].
if i =0, j =0 then

dn—1([eo,eo]) = [du—1(e0),e0] + [0, dn—1(e0)]
by Ly (b) and (13), thus

dp1(e2) =
If my # O then

[0 e, e0] + [e0, To €]

0=0+0.
Hence
dn_1<_§0/1,»e,»> - n_l(aoeo>+dn_1(xle1>+,§2d,,_l<aie,<)
= Ao(Toen) by(14)

= o (Ao en)
=ty
and we obtain
1(eq) = en. 15)
And here we obtain the result. O
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Lemma 3.4. The mappings t1,ty and dy for 1 <k < (n—2) are

linearly independent.

Proof. Consider that

n—=2

oty (e;) + ontr(e;) + Z Brdi(ei) =0 (16)
k=1

where ¢; € Ly(a),i=0,1,2,3,....n— 1.

We will show that o = ap = [)’1 = Bz = ... = ﬁk = 0 for

1<k<n-2.

n—1

n—2
Y [outi(e) +onna(er) + Y Brdi(er)]
k=1

i=0

n—1

=) louti(e;) + onta(e;) + Bidi(ei) + Pada(e) + .

i=0

+ ﬁn73dn73 (ei) + ﬁn72dn72 (ei)]

= ayty(ep) + ootz (eo) + Bidi (eo) + Bada(eo) + ...

+ Bu—3dn—3(e0) + Bu—2dn—2(eo)

+[oati(er) + anta(er) + Bidi(er) + Bada(er) + ...

+ Bn—3dn—3 (61 ) + Bn—Zdn—Z (61 )]

+[outi(e2) + apta(ez) + Bidi (e2) + Bada(ea) + ...

+ Bu—3dn—3(e2) + Bu—2dn—2(e2)]

+[outi(e3) + apta(e3) + Bidi (e3) + Pada(e3) + ...

+ ﬁn73dn73 (63) + Bn72dn72 (63)]

+[oat1 (eq) + anta(eq) + Brdi(e4) + Bada(e4) + ...

+ ﬁn—3dn—3 (64) + ﬁn—Zdn—Z (64)]
+...

+...

+loati(en—2) +ota(en2) + Prdi(en—2) + Brda(en—2) + ...

+ ﬁn73dn73 (en72) + B1172dn72 (€n72)]

+ [auti(en—1) + 0otr(ep—1) + Bidi (en—1) + Podo(en—1) + ...

+ ﬁn73dn73 (enfl ) + ﬁn—Zdn—Z(en—l )]

=0.

This implies
(ar(eo+ (2n—5)er) + (o (n—1)+2p1)ez + (noy +2B2 + Br)es

+ ((n+1)ou +2B3 + P2+ Pi)es
+((n+2)on +2B4+ B3+ B2+ Br)es + ...
+(2(n—2)a1 +2B 2 +Bu1+ .+ B3+ Pa+Br)en 1
+((n—=1)(a1 +3)+ 0 +2By—2+ Bu1 + .. + B3+ B2+ B )en
=0
Here we have these following results:
1) ajeq; =0 which implies o = 0.
2) (oq(n—1)+2B;)ex =0 which implies a;(n—1)+2; =0
but since a; = Othen fB; = 0.
3) (noy +2B+ Pi)es =0 which implies nay +28,+p; =0
but since oy = 1 =0 then f, =0.
4) (n="1)ou +2B3+ P2+ Pr)es =0
which implies (n—1)oy +2B35+ P+ 1 =0
but since oy = f; = B =0then B3 =0.
5) (n—=2)a1 +2B4+ P+ B3+ Pi)es =0
which implies ((n—2)a; +2Bs+B2+B3+P1)=0

but since oy = 1 = B = B3 =0 then B4 = 0.

Similarly,

6) (2(n—2)on +2By2+Pp1+Pu+-.+P1)en—1 =0
which implies (2(n—2)o +2B, 2+ Br—1+Bu+..+B1) =0
but since oy =2, 2 =pPy—1=...=B1=0then B, > =0.
7) (n—2)(oy+3)+ 0 +2B,+ Byt + Bu+ ... + B1)en = 0 which implies
(n=2)(a1 +3)+ 0 +2By1+ P11+ Bp+...+P1) =0

butsince oy =, 1 =B 2=Pr3=... = =p1 =0,
then

op =0.

From above we will obtain

=0 =B =P =PB=PBs=Ps=..=Pu1=0. (17

Those prove the mappings are linearly independent. O

Lemma 3.5. The linear mappings dy, dy, d,—1 € Der(L,(b)),1 <
k < n—2defined by (1), (9) and ( 14) are linearly composition.
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Proof. Let thus,
x=TMNoep+MNie1+Mer+nses+nses+...+My_1€y1. n=l nl n—k
Y dix) =Y lower+ Y oepyioi]
First we observe that by (1), (9) and (14), k=1 k=1 i=2
then,
n . n—1 n—1
2no (e er) +mi (0 (n—1))ey +§ai (niie;) [di(x) )] =Bo [ Y (exr1+ ¥ (@ erin+ azepis
dk(x) = n n—1In—1 (18) k=1 k=1
+ X modoex+ X X AiMiekri—1+ Mo en.
k=1 k=2i=2 Fot g eni))]- (22)
H by using (7) and (12), .
ence by using (7) and (12) . In addition,
d(x) = ap[no (e1) + M (n—1)e; + YL niiei]
2 n—1 n—1 n—k
Y dy) =Y e+ Y aierrioi]
n n—1n-1 k=1 k=1 =2
+A[ X Mo+ X X Miekri—1]+ T Noen-
k=1 k=2 =2 and we have
Thus
n—1
d=agt +mt+Aody for 1<k<n-2. [, Y di(y)] =0 (23)
k=1
This prove linear composition of the mappings.
O  Also,

Lemma 3.6. The mappings ty,tp,dy for 1 <k <n—2 are deriva-
tions.

Proof. Consider that

X = 0Opeg+ 0je; +0pey +0zes+ ...+ 0 1€,
and

y = Poeo+Brer + Prea+ ez + ...+ Buren1
Then

xy = Polag.ex+ ez +ozes + ...+ (0 + 01 )ep

and so,
f1(x.y) = Bo(Roper +30pes +4ozeq+ ... +n(0y_1 + o) en (19)
Thus,
11(x) = ogeg+ ay(n—1)e; +2er +303e3 + ...+ 0y (n— 1),

Hence

11(x).y = Boaper +20pe3 +303es+ ...+ (n— 1) (0ot—1 + a1 )en] (20)

and thus,

1(y)=Poeo+Phi(n—1er+2Ber+3Bse3+ ...+ Bu1(n—1) ey
Therefore,

xt1(y) = PBolaper +opez+ ...+ (-1 +0p) ] 21

By adding (20) to (21) we will obtain (19). This implies #; is a
derivation.
We now show that t, is also a derivation .

15} (x) = Open
12(y) = Boen
From easy calculation we have #; (x).y =0, x.t(y) =0 and 15 (x.y) =
0
and thus 1, is a derivation.
Now, since

n—1

di(x) = Z [og di(eg) + oty dier) + o di(er) + ...+ @1 di(en—1)]
k=1

n—1 n—1
Z di(x.y) = Z Bo(aperr1+oepin+ozez+...+ 0y ren—1. (24)
k=1 k=1

By adding (22) to (23) we will get (24),thus dy is a derivation.
This completes the proof of the proposition. O

The following is our main result. we note that 7, t;, and d for
1 <k <n-—2 are defined in Lemma 3.1 to Lemma 3.3.

Proposition 3.1. Ler L, (b) be epeg = ey, ejeg=e;+1, 2<i<n—1
and ereq = ey. Then ty,t, and dy for 1 <k < n—2 form a basis of
the space Der(Ly, (b)) .

Proof. The proof follows from Lemma 3.4 to Lemma 3.6 O

4. Conclusion

1. This algebra L, (b), is nilpotent, but it is not characteristically
nilpotent.

2. This algebraL,(b) work with basis derivations from five dimen-
sion and above.

3. We can find number derivations of this algebra on any dimen-
sion by this rule:

dimDer(L, (b)) =n+2

4. We can determine number of equations from the result of deriva-

tions by this rule number equations = w +n

Appendix
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Table 1: Dimension derivation of Algebra from 5 to 9.

dimension equation(dim Der) dim Der | No.of equations
di(eo) = eo, di(e1) =2ey,
dl (e,') = ie,-,2 < i < 4
dr(e;) =0, 0<i<4,
dy(eg) = ey, dz(e1) =0, ds(ej) =eir1, 2<i<3
dy(eg) = e3, da(er) =0, da(ez) = eq,
ds(ep) = eq,dg(e1) = e4.
di(eo) = eo, di(er)=3er,
dl (e,') = ie,-,2 < i < 5
dy(ei) =0, 0<i<5,

6 d3(€0)282, d3(€])=07 d3(ei):ei+1,2<i<4 7 26
dy(eg) =e3, da(e;) =0, dyle;) =€j12,2<i<3
ds(eo) = es,ds(e1) = 0,ds(e2) = es,
ds(eo) = es,d7(e1) = es.
d1(€0) =eq, di(e1) =3ey,

dy(e;) = iel,2 <i<6

dr(e;) =0, 0<i<6,
7 di(eg) = ez, d3(e1) =0, ds(ej) =ei41,2<i<5 g 4
dy(ep) = e3, daler) =0, dy(e;) =ei12,2<i<4
ds(eg) = eq,ds(e1) =0,ds5(e;) = €43,2 <i<3
d6(eO) es,dg(e1) = 0,dg(e2) = eq
e1) =eg d7(61)f€6
dl(é’o)= 0, difer) = Jer,
di(e;) =ie;,2<i<7
dz(ei)ZO, 0<i<7,
ds(eg) = e, di(e;) =0, di(ej) =€;11,2<i<6
8 d4(€0)—83, d4(€])207 d4(e,-):e,-+2,2<i<5 9 43
ds(eg) = eq,ds(e1) =0,ds(e;) = ejr3, 2<i<4
ds(eo) = es,ds(e1) = 0,dg(e2) = eja, 2<i<3
d(eq) = eg dq(ep) =0 dr(e2) = e7
dg(ep) =e7 do(er) =e7.
di(eg) = e, di(er) =4ey,
dy(ej) =ie;,2<i<8
dy(er) =0, 0<i<8,
(0)—62, d3(e )ZO, d3(€,’)=e,‘+1,2<i<7
9 ds(eg) = e3, da(e)) =0, di(e;) =e;42,2<i<6 10 53

d5(€0)—€4,d5(€1) 0,d5(€,‘)=€,‘+3, 2<i<5
d(eo) = es,de(e1) =0,de(e2) = €14, 2<i<4
d7(€0) = &g, d7(e]) =0 d7(€l') = €j+5, 2 <i< 3
dg(eo) = e7, dg(e1) =0, dg(ez) = es,
dy(eg) = es,dio(eo) = es.
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Table 2: Dimension derivation of Algebra from 10 to 13.

Dimension Equation(dim Der) dim Der | No.of equations
di(eg) = eq, di(e1) =4ey,
dl(e,) iei,2<i<9
dy(e;) =0, 0<i<9,
d3(ep) = ez, dz(er) =0, ds(e;) =ei11,2<i<8
(eo)—e3, d4(e )=07 d4( )—e,-+2,2<i<7
10 5(60)—64,d5(6’1) 07d5( )—€[+37 2<i<6 10 64
dé(eo) =€5,d6(61) =0,d6(62) = €j14, 2<i<5
d(eo) = eq, dr(e1) =0 dq(e;)) =eiys, 2<i<4
dg(€0)=€7, dg(el)zo, d8(€2)26[+6, 2<l<3
do(ep) = eg, do(er) =0, dg(ez) = e,
dio(eo) =eg dii(er) =ey.
di(eo) =eq, di(er) = Sey,
dy(e;) =ie;,2<i< 10
dr(e;) =0, 0<i<10, d3(eg) =e,
d3(e1) =0, ds(ei) =e€i11,2<i<9
d4(e()):€37 614(61):07 d4(€i):€i+272<l'<8
1 ds(eo) =es, ds(e1) =0, ds(e;) =ei3, 2<i<T 1 76
de(eo) = es, de(e1) =0, dg(ez) =eiya, 2<i<6
d7(€0)=e6, d7(€1)=0 d7(31)—ei+57 2<i<5
dg(eg) =e7, dg(e1) =0, dg(e2) =eivs, 2<i<4
dyo(eg) =es, do(er) =0, do(ez) =eir7, 2<i<3
dio(eo) = e9 dio(er) =0 dip(e2) = e1o
di1(eo) = e1o, dia(er) =eip
di(eo) = eo, di(er) = Sei,
dy(ej) =ie;,2 <i< 11
dy(e)) =0, 0<i< 11, d3(eg) = e,
d3(€1)20, d (ei):ei+172<i< 10
d4(€0) e3, di(e1) =0, dy(e;)) =ejin, 2<i<9
ds(eg) =es, ds(e1) =0, ds(ei) =ei3, 2<i<8
12 (80 =és5, d6((31) 07 d6(62)—e,'+4, 2<i<7 13 89
d7(€o)—€67 d7(e1) =0 dy(e;) = eirs5, 2<i<6
(60)—67, dg(el)zo, dg(éz)—eh%, 2<i<5
do(eg) = eg, do(e1) =0, do(ez) =eiy7, 2<i<4
dio(eo) = e, dip(e1) =0, digle2) =eiys, 2<i<3
dii(eg) = ejo, dii(e)) =0, dij(e2) =eyy,
dia(eg) = e11, diz(e1) =eqr.
di(eg) = eo, di(er) = bey,
di(e;) =ie;,2<i<12
dy(ei) =0, 0<i< 12, d3(eg) = e2,
di(e1) =0, ds(e l)*ez+172<l 11
d4(€0) =e3, d4(€1) O7 d4(e,) =€j4+2, 2 <l 10
ds(eg) = es, ds(e1) =0, ds(e;) = €;43, 2<i<9
13 ds(eo) = es, dg(e1) =0, dg(e2) = €iya, 2<i <8 14 103
d7(€ )—6‘67 d7(€1) Od7(e,) =€j+5, 2<i<7
dg(eg) =e7, dg(e1) =0, dg(er) =€j16, 2<i<6
)=

(e (
dy(eg) = eg, do(e1) =0, do(ez) =ei17, 2<i<5
dio(eo) = e9, dip(e1) =0, dip(e2) = ej48, 2<i <4
dii(eg) = ero, di1(e1) =0, di1(e;) = €49, 2<i<3
di2(eo) = e11, d12(€1) 0, di2(e2) = e12,
diz(eg) = e1a, diz(e1) = epa.
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Table 3: Dimension derivation of Algebra 16.

Dimension Equation(dim Der) dim Der | No.of equations
di(eo) = eo, di(e1) = Sey,
1(ei) =ie;,2<i< 13
dz(e,') =0,0<i< 13, d3(€0) =e),
dy(e1) =0, d3(ei) =e€;41,2<i< 12

)=0, dy(ej) = €12, 2<i< 11

)ZO, d5(€') = €i+3, 2<l< 10
e1) =0, ds(er) =44, 2<i<9

14 d7 60)2667 d7(€1):0d7(€,)—€1+57 2<l<8
€1

15 118
dg(eg) = e7, dg(e1) =0, dg(er) = eiy6, 2<i<T
dg(eg) =eg, do(e1) =0, do(ez) = €j17,2<i<6
dio(eo) = e9, dig(e1) =0, dig(e2) = ei8, 2<i<5
dii(eg) = ero, dii(e1) =0, dii(e;)) =ejp9, 2<i<4
diz(eo) = eq1, diaer) =0, dia(ez) = eiy10, 2<i<3
di3(ep) = ei2, diz(e1) =0, diz(e;) = ey3,
d14( 0) = e13, dia(e]) = ej3.
dy(eg) = e, di(er) ="Tey,
di(ej) =ie;,2<i< 14
dy(ei) =0, 0 <i< 14, d3(eg) = €2,
d3(e1) =0, ds(ej)) =€;11,2<i< 13
dy(eg) = e3, dy(e1) =0, dy(ej) = €j12, 2<i< 12
ds(eg) = e4, ds(e1) =0, ds(e;) = eiy3, 2<i< 11
ds(eo)):% ds(e (1)) ; d6((£2; =ej44,2<i<10
d7(eg) =eq, d7(e1) =0d7(e;) = €15, 2<i<9
= ds(eo) = e7, dg(e1) =0, ds(e2) = eiy6, 2<i< 8 o 134
dg((f()) = eg, dg( ) O7 dg 62) =€i+7, 2<i<7

dio(eo) = e9, dip(e1) =0, dip(ez) =
di1(eg) = ero, dii(e1) =0, diy (e
) =e11, dia(er) =0, d12(€2) = eir10, 2 <i < 4
diz(eg) = e12, diz(e)) =0, diz(ei) =11, 2<i <3
dis(eg) = e13, dig(er) =0, dig(ez) = e14,
dis(eg) = e1a, dig(er) = e14.

=
I
D
+
°
™)
N
/\
)

) =eq, di(e1) = Fe,

di(ej) =ie;,2<i< 15

<i< 15, dz(eg) = e2,

3(e)) =eir1,2<i< 14

) —0, dy(e;) = €12, 2 <i <13

ds(eg) = eq, d5(el =0, ds(ej) =ejr3, 2<i< 12
)= =0, dg(ez) = ej1a, 2<i< 11

( ]) 0d7(€,')=ei+572<i<10

dg(eg) = e7, dg(e1) =0, dg(ez) = ejy6, 2<i<9 17

dy(eg) = eg, do(e1) =0, do(ex) = e€;y7, 2<i< 8

dio(eo) = e9, dig(e1) =0, dio(e2) = ejy8, 2<i <7
) =ei0, di1(e1) =0, di1(e;) = ejy9, 2<i<6

diz(e0) = e11, diz(e1) =0, diz(e2) = eiy10, 2<i<S

diz(ep) = e12, diz(er) = (e)) =eip11, 2<i<4

dis(ep) = e13, dig(er) =0, dig(ea) = €;112,2 <i <3

dis(eg) = e1s, dis(e1) =0, dis(e2) = ey,
dis(eg) = eys, dig(er) = eis.

16 151
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